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ABSTRACT

The magui | ador a program  was
established by the Mexican government to
encourage foreign investnent and pronote
industrial growth. The success of the
program encourages nore and nore
ﬁ)artl cipation each year. The |ow cost of
| abor in Mexico has attracted conpanies
in all types of manufacturing in the
United States with the exception of

shi pbui | di n%._ with the focus on the
donmestic shipbuilding narket over the
last 25 years, U. S. shipyards have |acked
the inpetus to establish a maguiladora
operation. The world market for ship-
bui | di nﬁ has been steadily i nﬁrow ng,

while the U S domestic market has been

steadily decreasing. The opportunities
for U S shipyards to focus their
strategies on the world nmarket may not
get any better. By understanding the
conmplexities of establishing a maguila-
dora operation and then integrating the

operation into its overall production
an, @ shipbuilder can begin to realize
hat large labor <cost savings are

possi bl e.

INTRODUCTION

Wen a |abor source exists on our
southern border that costs |ess than one
third of the existing labor in US. ship-
yards, why is it not being used? Wat Is
preventing U.S. shipbuilders from taking
advantage of the naguil adora fro ram t hat
has been in existence since 1965? If the
answers to those questions were easy,
there would not be any need for this
paper. In fact there are nmny economc
and political reasons why the |ower cost
Mexi can | abor has not been used. However,
the industry's focus on the donestic
shi pbuil ding market is the single nost
probabl e cause. Conpetition for the Navy
and US flag construction programs have
absorbed nanagenent's attention to the

point that the conplexities of using a
forei gn | abor force have discounted its
consideration. The changing picture of

the world shipbuilding market and the
potential cost savings associated with
using a naguiladora operation to build
ships in the United States are now worth
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refocusing a shipbuilder's narket and

operational strategy.

"Magui |l adora"is an extension of the
name “"maguilala® that was given to
mer chants in colonial Mxico who retained
a portion of the product that they
produced as paynent for their services.
Today, a maquiladora is a plant in Mexico
assenbling conponents of a product that
will eventually be narketed and sold in
the United States and/or throughout the
world. It is also the overall operation
of transporting materials from the US.
to Mexico, assenbling the conponents and
then transporting the conpleted units
back to the U S for sale. The operation
has many fornms and represents many
national and international policies. The
success ofthe maquil adora operations
have made a dramatic impact on the
econony of Mexico and Inproved the
Brospects of the free trade agreenents
etween the United States and Mexico. For

over 25 years manufacturers in the United
States have been able to retain or
increase  their  market share  both
doresti cal I?/ and abroad by taking
advantage of the l|ow cost |abor nmarket in
Mexi co through  various forms of

magui | adora operati ons.

~This paper seeks to establish that a
magui | adora operation is a viable means

of Iq\/\erinﬁ the cost of shipbuilding and
changing the market place for U S. ship-
buil ders. The challenges that face the

shipyards as the donestic shipbuilding
mar ket shrinks and new opportunities open
for a global shipbuilding strategy wll
be wused as the framework for the
di scussion. The structure, related costs
and role of a maguiladora as part of a
shipbuilder's organization wll be used
to highlight the conplexities associated
with establishi r_l? an operation in Mexico.
Finally, we wll present a neans of
estlrratln% the cost savings that can be
expect ed P/ the use of a mmguiladora. The
exanple illustrates how a hypotheti cal
shipyard can achieve a 25% savings in
| abor costs.



THE WARNINGS ARE CLEAR

It is beconming increasi n%ly ag?arent
that U 'S. shipyards nust be able to
conpete in the foreign market in order to
survive. This means that they will have
to find a niche market for a special type
of  ship, develop a nmuch  higher
productivity, or reduce |abor costs
drastically. Qher industries have turned

to maguiladoras in order to cut their
| abor costs. Except for i sol ated
exanpl es, shi p%/.ar ds have failed to take
advantage of this opportunity.

Since 1965, while other industries
have devel oped over 2,000 maguil adora
operations, the market for conmercial

shipbuilding in the US. has continually
shrunk. A projection two years ago
estimated that the size of the l|ikely
avai lable commercial market for U. S
shipyards was only 7% of the potential
market and that did not include selling
to any foreign shipowers (1). Al thoug
that may be a ninimally adequate narket
for the next 5 to 10 years based on the

capacity of the remaining U S. ship-
yards, it is unlikely that 1t will carry
the industry into" the twenty-first
century. Mre recently, there have been
several warnings issued to the U S
shi pbui | ders. Some have been direct like
the statement made by Tom Duncan,
Managi n Director of A& Appledore
(Fal mouth, WK):
"This is the biggest and nost
powerful country in the world, but
it is also the nmost insular. You
have got to get out and hamer the
mar ket overseas. You have got to
think outside of this country, not
within it. If you don't stand on
your own two feet, you Wwll
perish." (2)
Indirectly, the large cuts in the

Navy's new construction prograns can be
taken as a very significant warning.

QG her warnings have been in the form of
U.S. shipowners naking decisions to use
service life extensions instead of paying
the high prices for new construction

shi ps.

These  warnings have not one
unheeded. The industry is cl earl(}/ maki ng
attenpts to counter the downward trend,

and everyone knows that defense dollars
will not sustain the shipyards as they
have in the past. Long range strategies
have to be established to take advantage
of current donestic and foreign narket
projections. Wwen the requirenents for
establishing and using a maguiladora are

anal yzed, it beconmes clear that, although
there is a great potential for reducin
| abor costs, the substantial start-up an

operating costs nust be considered as

part of a long range shipbuilding
strategy. There is a perception that a
shipyard could nake use of the low cost

Mexi can |abor on a short range project to
cut its production costs. Wile there are
several subcontractors with naquiladora
operations that can provide -selected
ancillary conponent s such as deck
fittings, doors, deck gratings and sone
outfitting equipment, we plan to address
this paper to the shipbuilder who wants
to develop a nore conprehensive strategy
to conpete as a global enterprise.

OPPORTUNITY TO ENTER THE GLOBAL MARKET
has

new
shi pbui | ders

The protected donestic market
been the principal source of
construction orders for U S
for decades. Wth the decline in
comer ci al orders since the |early
eighties, the increased conpetition anong
the shipyards for the Navy and U S. Flag
ships required all yards to continuously
update their operations. The yards sought
new ways to cut unit production costs
including establishnent of new production
control nethods, incorporating standard
designs, inplenenting the processes of
group technology, replacing out dated
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equi prent with nodern |abor efficient
machi nery, and increasing the capacities
of drydocks, «cranes, and fabrication
facilities. By the end of 1990 the
surviving major new construction ship-
yards have significantly i nﬁroved their
conﬁet|t|ve position with the Europeans
with regard to productivity and capacity
é'l} Furthernore, the cost of 1abor
|

ferential has inproved to the point
where only the very low |abor rates of
the Far East shipbuilders remain bel ow

the average of U.S. shipyards (Figure 1).

Combined with the reduced demand for
new ships in the 80's and the steady
increase in the price of ship construc-
tion in the foreign shipyards, the down-
sizing and cost controls inmposed by the
ever narrowin domestic nmarket ~ have
helped the U S. shipyards to reach a
better position in the world market.
However, even though the continuous focus
on the donestic market has helped to
stabilize the cost of new construction,
it still costs too much to have a ship
built in the United States.

Recent projections indicate that
there will be a new surge in the denand
for replacenents of Jones Act ships over
the next ten years. This increase in the
domestic market will coincide with a
world wide increase in new shipbuildings.
The annual ﬁroj ection of replacements for
Jones Act ships represents only 2% of the
projected world wide market. It also
represents about 45% of the current
comercial shipbuilding capacity of the
U. S. shipyards. But, what appears to be a
good opportunity for the shipbuilders has
yet to materialize in orders on the books

for the US. shipyards. New construction
prices are still the mgjor constraint to
books filled. Reduction of

Petti ng order .
abor costs through the use of a naquila-

dora nmay provide the opportunity to bring
the cost of new construction down.
Global Enterprise

Anticipating the capture of only 2%

of the world market that satisfies 1|ess
than 50% of the industry's capacity
offers only slight inprovenent in the
U.S. shipbuilding market. Expansion of
the shipbuilding market will require
us. shi pbuil ders to become gl obal
enterprises. Conpanies that undertake

activities anywhere around the world in
order to maximze their performance and
enl arge market share can be considered
gl obal enterprises according to Robert B.
Reich of Harvard University. He recently
wote that:

"The new gl obal nmanager's job is to
exploit the opportunities created
by the high-powered technol ogi es of
wor | dwi de communi cation and trans-
portation and by the relaxation of
national control's over cross-border
flows of capital." (3)
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As a result of conpanies expanding
their operations into the global market,
the new boundaries for world econony are
corporate and not geographical. This
premise is illustrated by exanples of
corporations that have decentralized
their operations to take advantage of the

particular strengths of various gl obal
regions.
* Boeing's next airliner wll be

designed in Washi ngton state and

Japan and assenbled in Seattle, with
tall cones from Canada, special tail
sections from China and Italy, and

engines from Great Britain.

* The Mazda ME-5 Mata was designed in
California, financed from Tokyo and
New York, its prototype was created
in Wrthing, England, and it was
assenbled in Mchigan and Mexico
usi ng advanced el ectronic conponents
invented in New Jersey and
fabricated in Japan (3).

In each case the products are broken

down into cost el enents and the
conponents produced at the st cost
effective  location. For a gl obal

corporation this means establishing

corporate entities in countries where the
resources offer the best services for the
| owest cost. The tendency is to site high
val ue-added activities at the |ocation

where it is most cost effective.
~ Because of rapidly changing world
olitical and economi c events, every
usiness publication today has at |east

one article related to the expansion of
gl obal corporations. The extent of the
expansion is illustrated by the fact that
when the foreign sales of U S. owned
conpanies are calculated against the
total purchases by Anericans of the
products of foreign owned conpanies,
Anerica's trade deficit turns into a net
surplus (3).

Competitive Advantage

Shi ps are not
lines like autonobiles, shi pbui | ders
shoul d | ook cl osel?; at the world wide
organi zations that have been established
by the car nekers. The U S. autonobile
manuf acturers have been able to retain
their market share by noving operations
such as engine production to maquila-
doras. The Japanese have strengthened
their market share by establishing
assenbly plants in the United States.
Regardl ess of the product, a conpany that
has a market outside of its own countrly
must establish a Jlong term globa
enterprise strategy. A key elenent in
that strategy is renoving the old ideas

bui I t

on assenbly
but

of centralization of control. The
successf ul gl obal corporations have
decentralized their operations and
repositioned their subsidiaries in other

countries. Their
pl aci ng each conponent

strategi es focus on
of the operation



at a site where it best t he

overal | conpany goals.

A gl obal
concei vabl y
quarters

serves

t hi nki ng shi pbuil der coul d
| ocate corporate head-
to better service their
customers, acconplish engineering at a
site that offers both expertise and
reduced overhead costs, prefabricate
conponents in a region where labor is
plentiful and cheap,- assenble and |aunch
ships at the traditional shipbuilding
site, and conplete outfitti nﬁ in a region
where | abor productivity is high. Wile a
conpl ete reorganization of a US. shi ﬁ
vard to this extent is unlikely in the
near future, the fundanental aspects of a
gl obal enterprise should be included in
the long range corporate strategy.

Launching a new long range strategy
to lower the cost of ship construction by
as nuch as 10% will give the shipyard a
new conpetitive advantage. It will be
necessary to gain an interim advantage

over other U. shi pyards to win the
limited nunber of donestic contracts.
This interim advantage will provide the

Oﬁportunity to expand the operation to
the gl obal market.

CHALLENGES TO OVERCOME,
CONSTRAINTS

Wth the price of foreign ship-
building rising faster than the price of
U.S. constructed ships the opportunity
for US. shipbuilders to enter the world
market is good. The conbination of
projected saturation of the |ow- cost
foreign shipbuilding capacity in the near

DOMESTIC

future and the mjor productivity
|nErovements in US. shipyards should
make prospects better than ever. There is
also a good opportunity to use the
current requirenments for replacement of
US. Flag vessels as a spring-board to

further reduce building costs. AE
G bson proposed government assistance to
build a series of petroleum product
carriers to replace approximtely 55
tankers engaged in Jones Act trade (4).

It will probably be necessary to give the
U.S. shipbuilding industry that kind of
boost in order to be able to inplement a
gl obal enterprise strategy.

Jones Act Ships

Al though a maqui |l adora operation may
have been considered by some of the U S.
shipyards in the past, the focus on the

donmestic market for Jones Act ships and
U.S.  Navy construction precluded any
i mpl ement ati on. The regulations for

burl ding Jones Act ships have been too

restrictive to warrant the effort. These
regulations are quite specific; the work
must be done in a U S. shipyard. The
maj or portion of the hull and super-
structure must be fabricated and
assenbled in the United States. However,
the current interpretation of the

regulations may allow portions of the
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ship related to the secondary structures
to be manufactured by a maguil adora.

Secondary structures may be defined
as any item that does not affect the

structural or watertight integrity of the
vessel. This could possibly include
equi pment,  furnishings, non-watertight
doors and wi ndows, stalrways, railings,

m scel | aneous  deck  fitti ngs,. j oi ner
bul kheads and machinery foundations.

The f ederal regul ations al so
restrict the size of the portion of the
ship that is foreign built. If the weight

of the foreign built conponents repre-
sents a "considerable part" of the over-
all weight of the structure then the ship
will not qualify for coastw se trade.
However, there is no established standard
for the ratio. The Coast Guard Vessel
Docunentation Division considers each
case uniquely. In the case of whether a

vessel was rebuilt at a foreign shipyard,
t he Docunent ati on Ofice recently
consi dered hull replacenents of |ess than
1% of the total hull steel to be small
enough that it did not qualify as a
rebuilt vessel (5). However, the ruling
implied that each case would be ruled on
its own merit and another request for
docurmentation with only 1% of the hull

wei ght built overseas may be denied.

As the regul ations are currently
interpreted for Jones Act vessels, it

will be difficult to use a maguil adora
for any thing other than sone of the
secondary structure. The anpunt will have

to be determned on a case by case basis.

However, it seens that a case could be
made to utilize a rmaquiladora to
const ruct structural subassenblies as
long as the final assenbly and erection

of hull and superstructure modules were
done in the U S. shipyard.

U.S. Navy Construction

The other source of work for the
shipyards has been the US. Navy. Wile
the Navy contracts are governed by the

Buy American Act, security requirenments
and conveni ence have been principal
reasons for not using maquiladoras on the
governnment contracts. For the last ten
years all yards have focused on w nning
the numerous Navy contracts. The govern-
ment has been wlling to pay the high
| abor and overhead rates in the U S.
yards, Contr act modi fi cations
negotiated at labor rates that allow the
shipyard a reasonable profit. The Navy
contracts, particularly the fixed price
work, have pronoted many cost cutting
measures in the shipyards, but these
measures have been aimed at finding ways
to get below the costs of another US.
shipyard. Wiile the efforts to inprove
productivity and facility efficiency have
hel ped, they have failed to reduce the
costs enough to allow access to the
foreign markets.

are



Opportunities for Macuiladoras

For a U S. shipbuilder to invest the
time and capital to develop a maquil a-
dora, it wll be necessary to include
both foreign and donestic narkets in the
shipyard's long range strategy. Likeli-
hood of success in the donmestic market
can be inproved by the ability to use the
maqui | adora to build conponents for Jones

Act ships. Such success wll better
position the shi p%ard to acconplish its
goals in the gl obal market. Once the

mequi | adora is Incorporated into the |ong

term operation of a shipyard, a distinct
conpetitive advantage W Il have been
gained over other U S. yards. The comit-

nent to establish a maquiladora wll
involve considerable risk, pl anni ng,
| egal transactions, and financi al
obl'i gations. On the other hand, the
success of other industries 1in the
maqui | adora program and the potential for
substantial cost reductions mnake the
program an attractive solution for both
ship owners and shipyards to reduce the
cost of shipbuilding in the United
States.

From a technical perspective, ship-
yards should be able to make extensive
use of a maquiladora operation. Since
approxi mately one third of the cost of
building a ship is |abor, an{) schene that
reduces the cost of labor by over half
will be beneficial. A maquiladora would
fit into a ship construction operation in
the sane way that U. S. shipyards now
utilize other shipyards and major sub-
contractors to build subassenblies of

ships. The principles of block construc-
tion require the shipyards to devel op
mat eri al flow planss within their

facilities that optimze the transport of
bl ocks and sub-assenblies to the erection
site. Applying these production planning
techni ques to a maquil adora operation
should require mininmal change to the

current advanced shipbuilding procedures
that have becone the norm in all
shi pyards.

The opportunities for using a
maqui | adora are not unbounded. Many of
the same reasons that faced other
industries and probably have kept ship-

buil ders away still nust be overcone.

Labor relations at home, initial invest-
ment costs and risks, and the anxiety of
an unknown |abor force have restrained

corporate executives from establishing a
maqui | ador a. Al though these problens
still exist, favorable conditions exist
today that should ease the naquil adora
process. Mor e and nor e | abor
organi zations are recognizing that the
real conpetition in any industry is from
overseas corporations and that the
maqui | adora program has established a
good reputation In the last ten years as
being a solution for industries in
trouble. In nost cases the U. S. based
conmpani es have been able to retain or
even expand their U S. work force by
moving sone of their operations to
Mexi co.

The decline of the shipbuilding
industry is well recogni zed b?/ wor ker s
and nanagenent, and shipyard [abor has
shown more willingness to accept new
prograns. By planning and presenting a
mequi | adora operation as part of the long
term solution to the shipyard s workload,
there is greater potential for inproved
wor kl oad and increased capacity when the
cost of construction is conpetitive with
other countries. The real opportunity for
using a naquiladora for shipbuilding nmay
be that there is no better time than the
present to establish one.

MAQUILADORAS: WHAT & HOW MUCH?

For those who do not live along the
sout hern border of the U.S., the term
"maqui |l adora” may be new. However, anyone
who has followed the plight of the auto-
nobi l e and other heavy industries over
the last 20 years is well aware that they
went to Mexico to seek ways to reduce
their production costs. Ford Mdtor
Company recently announced plans to spend
$700 million to expand its 9 year old
nmot or manufacturing plant to increase
capacity to 500,000 engines annually.
CGeneral Mdtors will also open four new
plants for its electrical subsidiary to
produce autonotive electrical cables (6).

As Table | shows, heavy industry related
work represents approximtely 35% of the
maqui | adora operations. Conpanies in all
fifty states now participate in the

maqui | adora program

TABLE | )
Heavy Manufacturing in Mquiladoras (7)
| NDUSTRY PERCENT OF PERCENT OF
ALL PLANTS ALL EMPLOYEES

Transportation Equi prent and 9.5% 19. 6%
Accessori es
Electric and El ectronic Mchinery 7.1% 15. 6%
Equi prent  and Appar at us
Q her Heavy Manufacturing 18. 4% 12. 3%
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Successful

The romh of the maguiladora
industry reflects the conmtment that the
Mexi can” government has made to the
program since it was first established in
1964. The objectives of the program were
to create jobs for the areas of hi %h
unenpl oyment that were affected by the

the Bracero Program

di sconti nuation of |
and to pronote industrial devel opnent
The new

along the U S./Mexico border.
promoted these objectives

policies that

allowed duty-free inmport of equipnent,
materials, machinery and conponent parts
for assenbly or processing within a
twenty-kiloneter strip along the border,
provided that all inported products were

reexported.

Program

Since the program s inception there
have been several revisions. Maguiladoras
are now exenpt from the requirenent of
Mexican mmjority ownership and are
allowed 100% foreign ownership. The
original 20 kilonmeter area restriction
has been lifted and maquiladoras can be
| ocated anywhere with approval of the
Mexi can authorities. Foreign technicians
and managers are now allowed to reside in
Mexi co and custons procedures have been

eased. New industrial parks are now
promoted to entice nore industries into
the maquil adora program

The U.S. tariff laws for |esser

devel oped countries support
dora program By allowing preferential
duty treatment for products from
devel oping nations, the Custons Tariff
Regul ations give the maquiladora program
a boost. The only duty charged for goods
manuf actured in a maquiladora is for the
val ue added in Mexico. The value added is
usual ly for labor, overhead, and profit
mar gi n.

Gowh of the maquil adora program
was slow at first. As Figure 2 shows, the
program has accelerated since 1972 when
the authorized zone was expanded to

the maquil a-

allow establishment of plants in
econonical ly depressed areas. The steady
gromh has neant a growth in skill

evel s. Maquiladoras are now second only
to the oil industry in Mexican exports.
In 1988 the forei %n exchange generated bg
oil equaled $9 billion, magiladoras $2.
billion and tourism $1.6 billion (7).

The objectives of the
governnent have been achieved.
450, 000 jobs have been created,
industrial base has been established,
technol ogy has been transferred.

Mexi can
Over
an
and
The

Mexi can government continues to seek
greater use of Mexican sources for
products, and it continues to sinplify

the process of starting and operating
maqui | ador as.

Despite its successes, there is
still a perception within the US. that
maqui | adoras are only for low skill,
highly repetitive assenbly operations. In
a recent editorial in the Vall Street
Journal in support for the proposed Free
Trade Agreenent with Mexico, Rudiger
Dornbusch, a professor of econom cs at
Massachusetts Institute of Technol ogy,
noted that the low |abor costs in Mexico
reflect a low level of productivity and
in some areas low quality (a). Unfor-
tunately, these generalizations are often
applied across all industries. If the
productivity was trul as low as
professor Dornbusch inplied, then the
maqui | adora program woul d not be growing
at the rate of over 10% per year. As
denonstrated by the successful users of
the program proper management of the
maqui | adora can produce a high quality
?roduct froma very productive |abor
orce.

Maquiladora structure

Ships are unique products that are
built to very tight schedule. Even in a
mul ti-ship building program the ship-
builder will be tine constrained to
conpl ete each vessel. It is inportant to
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maintain control over all aspects of new
ship construction. This primry cons-
traint will influence a shipyard to nost
likely consider full ownership of a
maqui | adora as opposed to using a maquila
subcontractor or a sheltered maquil adora.

of course the advantages and disadvan-
tages of each type of mmquiladora must be
considered with regard to the existin

shipyard's capacity and availability o

capital.

Maquila Subcontractor. A shipyard
may subcontract to a company that has a
maqui | adora operation. This is currentlly
being done rather successfully on a smal
scale. To the shipyard there is not nuch
di fference from subcontracting to any

ot her conpa_nY. The nmaquiladora sub-
contractor will probably have an office
or shop in the U'S. and a production
plant in Mexico. They contract to provide
the product as any other subcontractor,
and the shipyard only has to carry out
the normal 1nspection plan of the sub-

contractor's work. Although the shipyard

will see a lower price fromthe sub-
contract or with t he maqui | ador a
operation, the difference will not be
significant. After all. the naquiladora
subcontractor will be pricing his work
just below his conpetition operating in
the U S

Using a subcontractor is the easiest
way to take advantage of a naquila's |ow

cost labor, and it has the fastest start-
up to production work cycle. The sub-
contractor provides the naquiladora
plant, labor force, and handles the
inmport/export procedures. As with any
other subcontract for ship construction,
the shipyard or the subcontractor may
rovide the raw materials or conponents
or the manufacturing process. The
procedures for supplying materials, work
schedule, and quality assurance require-
ments  will depend on the work
SﬁECIfI_Catlon and the contract between
the shipyard and the nmaquiladora. The

shipyard only has to pay for the finished

product whil'e the subcontractor wusually
assumes  nost of t he financi al
responsibility. O course, the shipyard

gives up sonme control of the production
and nust utilize its own nanagement to
ensure that the quality of the product
meets the work specifications. The
reatest disadvantage to subcontracting
or maquiladora work is that the cost
savings is the snallest of the three
al ternatives.

Sheltering.

. . Usi ng sheltered
maqui | ador a is

simlar to sub-
contracting, but the shipyard will be
dealing directl with the maquiladora
operation. In effect the niddle man, in
the form of the subcontractor's U.S.
office or shop, is elimnated. Another
way to consider sheltering is that the
shipyard will specify the required work
to be done in a naquiladora plant. A
sheltered maqui | ador a is usual |y

a
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established to provide asserrbIF\;
for a variety of customers. Payment is
usual ly based on piecework, hourly, per
wor ker  basis, or some other fee arrange-
ment. Wether or not the shipbuilding
industry can find a suitable sheltering
arrangenent in Mexico is unknown.
Currently, sheltering primrily services
the electrical and electronics industries
where one shop may have several customners
requiring simlar worker skills.

servi ces

Sheltering offers a way to start

small and limt the legal and financial
i nvol venent of  full owner shi p. The
Mexi can "partner” in the shelter
arrangenent  handles the |egal and
financial requirenents to establish and

operate the naquiladora, while the ship-
yard has nmore input to the labor force
and manufacturing equipnent. However, as
with subcontracting, the shipyard has
limted control over the production
schedule and nust still share the bene-
fits of the lower l|abor costs. In the
long run sheltering may be nore expen-
sive than full ownership.

Full Ownership. In consideration of
the long term strategy of wusing a
maqui | adora operation, a shipyard mll
robably establish that full ownership is
est and has the greatest benefits.
However, it requires that the shipyard
establish a subsidiary as a Mexican
corporation and satisfy all the require-
ments established by the Mexican govern-
ment. The parent conpany assunes full
control of the maquiladora and carries
the financial burden of establishing the
operation. The maquiladora is usually
operated as a cost center to minimze the
tax liabilities, and the parent maintains
control of the profit mrgin.  The
maqui | ador a ﬁro?ram encour ages 100%
ownership by the foreign conpany, and the
real estate laws provide for direct |and
ownersh|P or establishment of 60 year
trusts tor the land adjacent to the
border or along the coast.

The di sadvantages are simlar to
expanding an operation to a neighboring
state in the U S It requires a long term
commitment With the associated risks and
visibility. The Mexican corporation is
subject to all the Mexican regulations,
pernits, labor laws, and taxes. The
shi pbuil der nust consider buying or
leasing the facilities, inporting the
machi nery, hiring managenent and work
force, training the work force, and
mai ntai ning the plant and equipment.
Al though not necessarily a limtation to
the primary function of the naquiladora
for a shipyard, the maquiladora owned by
a foreign conpany nay be restricted to
selling no nmore than 20% of its
production in Mexico.

Cost Factors

“The Mexi can
continual l'y sought

gover nnent has
ways to inprove the



TABLE 11

Qperating  Cost Conparisons (7)
| TEM MEXI CO UNI TED STATES
Electricity $. 035-$. 06/ kwh $.07-$. 12/ kwh
Nt er 90% of U.S. cost 100%
Natural Gas 65% of U.S. cost 100%
Gen'|l Construction $1 O $20/sq.ft. $25- $60/sq. ft.
Lease Costs 50-80% of u.s. cost 100%

maqui | adora program and make it easier
for foreign countries to take advantage
of the low cost |labor. Conmbined with
favorable U S. tariff regulations, they
have successfully nmet their primary
objectives for the naquiladoras. The
Mexi can regulations related to maquil a-
doras are very sinilar to US. federal
and state corporate regulations. Wth the
exception of the Mexican Federal Labor
Law, the establishment of a naquiladora
requires simlar cost considerations as a
conpany would face setting up a new
subsidiary or division in another state.
The following cost factors wll become

part of the overall decision for the
establishment of a maquiladora. For sone
of the factors a definite dollar value

can be established while others can only
be treated sublhectively as to how thely
will affect the cost of the overal
operation.

Financing. The process of obtaining
financing and considering the assignment
of inventory and assets is sinilar to
establ i shing any expansion program Mbst
financing of a nmaquiladora is done
through US. sources with the parent
conpany. It is difficult to get Mexican
fi nanci n% to establish a maquil adora
because the assets are usually owned by
the foreign parent corporation, and
OEerating as a cost center, it wll not
show revenue. Since the hard assets are
located in Mexico, another foreign bank
will not wusually provide financing. But
opportunities are available for joint
ventures with private Mexican corpora-
tions which can arrange financing through

Mexi can institutions.

Operating Costs. The cost of
operating a mquiladora plant wll
usually be considerably less than

operating a plant of simlar size in the
United States. Land prices, construction
costs, leasing rates and utility rates
which may often be less than hal f of
simlar costs in the US are dependent
upon the location of the maquiladora. The
maqui | ador as operating al ong t he
California and Arizona borders are seeing
land val ues and | ease rates conparable to
the U.S. side of the border. The cons-
truction and utility costs for this same
area are sinilar to the rates shown in
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Table |1 which provides a conparison of
the typical operating costs for a
maqui | adora (7).

Direct Labor Costs. The maxinmum
nunber of straight tine hours that an
empl oyee may work each week is 48 hours
on the day shift, 45 hours on the second
shift, and 42 hours on the night shift.
Up to 9 hours exceeding these maxinums
require 200% prem um pay and 300% prem um
pay for overtime exceeding 9 hours in an
week. Most enpl oyers operate on five wor
days of 9.5 hours each day. The enpl oyees
must be given one day of rest per week.
The range of direct |abor rates
presented in Table I1l1.

is

Vacations and Holidays. There are 7
required holidays and the wvacation
requirenents are simlar to US com
panies, except that enployees nust be
paid an additional 25% of their regular
pay during their paid vacations.

Bonuses. A year end bonus of 15 dags
sal ary nust be paid each enpl oyee by
Decerber 30 of each year. In addition,
each conpany is required to distribute
10% of its annual taxable incone to its
enpl oyees. First year conpanies are
exenpted from this requirement. The
profit sharing bonus is required within
60 days of paying taxes. Since nost
maqui | adoras operate as cost centers, an
additional bonus is paid to supplenent
the profit-sharing distribution.

Social Security. The enpl oyer pays a

registration fee of 16.6% of each
empl oyee's salary that is subject to
social security. This fee relieves the
enBI oyer for liability in connection with
job-related illnesses or accidents, and

rovides certain medical and insurance

enefits to the enployee and his
dependent s.

TABLE 111
Comparison of Direct Labor Rates ($/Hr)
COUNTRY UNSKI LLED SKI LLED
Mexi co $0. 95 $3. 50
United States $7.00 $15. 00




TABLE |V

Maqui | adora Tax Obligations

(7)

TAX RATE APPLIED TO REMARKS
Cor por at e 35% | Taxabl e revenues Deductions sinilar
I ncone based on services to U S taxes.
provi ded.
Cor porate 2% Assets recorded to Depends on how
Asset maqui | ador a. parent assigns
pl ant machi nery.
Val ue Added 6-16% | Products & services | Goods & services
bought in Mexico. used by the
maqui | ador a.
Payrol | Tax 1% Total of salaries & | Several Mexican
wages paid each states also |evy
mont h. simlar tax.
Real Estate 10% Adj usted base value | Adjustnent based
Acqui sition of real estate. on ninimum wage in
district.
Property Varies |Registered value of Levied by Mexican
real estate. states.
I ndi vi dual Varies | Taxable incone. Type of visa
I ncome determines rate.
Housing. Enployers nust pay 5.22% of Complexities
E:hedvvages to the Federa_ld_WJrkﬁrs .I-busi‘ng P
und to assist in providin ousin or . :
enpl oyees. P 9 g ~ Labor Rel ati ons. The Mexi can
i hr'rm gration fI awhprow dEs fthat no m)kr)e
. than 10% of the wor orce my be
Bonding Procedure. The amount of the foreigners, but exceptions have been made
correspondi ng inport duty and any fine or for maquiladoras. They may bring in a
penalty that could result should the unrestricted nunber of foreign tech-
Inported goods (tenporary inports) not be ni ci ans, suPervi sors, and managers. The
ret _Ur ned within the aut_h0r| zed t1me nunber of or ei gn hour | y errp| oyees is
period nmust be guaranteed with a bond. If restricted by the immgration quofas with
the maquiladora establishes itself as the exception of enployees brought in to
financially solvent, tenporary inports conduct a training program Visas for
require a bond for 40% of the inport either tenporary (six nonths at a tinme)
duti es and val ue added tax on the raw or for pernanen’[ |nmgration of manager s

materials and conponents plus possible
fines and surcharges; inported machinery

and equipnent require a 60% bond. The
cost of a bond is usually 1% of face
val ue. Payment of inport duty may also be

guaranteed by pledge of
equi pnent or a nortgage of
estate held by the maquil adora.

machi nery and
the real

Taxes The Mexican tax requirenments
are simlar to the federal and state
taxes in the U S. They can becone
si?nificant_ expenses and nust be care-
fully considered when structuring the
organi zation of the maquiladora. = Mst
parent conpani es organize the maquil adora
as a cost center to ninimze the incone
and corporate asset taxes. Corporate
decisions regarding the relocation of
managers, supervisors and technicians and
the type of visas that they obtain will
affect the amount of the individuals'
income taxes. Table IV summarizes the tax
obligations for a maquiladora (7).
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and dependents to live and work in Mexico
are relatively easy to obtain.

One law, the Mexican Federal Labor
Law, governs all labor matters. It
regul ates the enployer/enployee relation-
ship and details mnimm working condi-
tions and benefits. Mexican federal and
state l|abor boards have jurisdiction on
i’:\! | labor matters arising within their

imts.

Al enpl oyees work under
either as an individual or
relationship with the enployer.
enpl oyer has  not entered into a
collective bargaining agreenent with a
union, each enployee is automatically
considered to have an individual
rel ationship or contract with the
enpl oyer. The relationship may either be
temporary for a specified period of tine
or permanent for an indefinite period of
time. If the relationship is not in

a contract
coll ective
If the



writing at the time of enploynent, a
permanent relationship is assuned. The
princi pal difference between the two
relationships is that with a witten
contract for a tenporary relationshinp,

the enployee pmy termnated without
justifiable cause and financi al
obligation. No witten contract is

required, but the Labor Law considers the
enpl oyee to be under contract according
to the law. Witten contracts are highly
recomrended should disputes go before a
Labor Boar d. (CGeneral ly, per nenant
enpl oyees termnated without justifica-
tion are entitled to 3 nonths severance
pay plus 20 days pay for each year
worked. |f dismissed for justified cause,
the worker is entitled to accrued pay and
unused vacation pay and seniority
benefits.)

Mexican Unions. Mexican |abor |aws
clearly benefit the workers. An enployer
nmust provide detailed docunentation of
reasons why a worker should be fired and
will have to pay the worker severance
ay. Labor unions exist primarily to
negotiate wages and influence the Mexican
Congress for labor related |egislation.
The strength of |abor unions varies with
the location of the plant. Unions are
strongest along the Texas horder.
Experience in maquiladoras has shown that
mai ntai ning wages for skilled workers
above the average for the area has
i mproved performance and workforce
stability.

Turnover. Turnover rates up to 35%
have been experienced in many of the
maqui | adora  operations. Man%/ of the
workers have cone from the poorer
interior sections of Mexico and after
saving a little nmoney quit the maguila-
dora and return hone. There is also
conmpetition from other mequi | ador a
operations. Oten the workers view their
job at a naquiladora as a way to learn a
skill that can be used when they have an
opportunity to go to the United States.
Turnover rates of less than 10% are nore
conmpn in the well managed, stable
maqui | adoras. To prevent high turnover
rates, some naquiladoras have estab-
lished strict recruitnent policies.
Experience at a maquiladora subcon-
tractor providing secondary structural
conponents to shipyards has shown that
payi ng better wages has reduced the
turnover rate. Furthermore, since nost of
the workers (welders and machinists) are
mal e, there appears to be greater
stability than in those operations which
enpl oyee | arge nunmbers of wormen who often
| eave to take care of their families.

U.S. Unions. In response to a
request from the AFL-CIO in 1988, the
Whart on Econonetric Forecasting
Associ ates presented a study to the
Secretary of Labor titled "The
Implication for the U S. Econony of
Tariff Schedule Item 807 and Mexico's
Maquila Program" The study quantified

several possible scenarios, including
elimnating special tariffs for goods
originating from developing countries
(tariff item 807), for goods produced
only in Mexico, eIirrinatin? tariff item
807 for all countries and elimnating the
maquila program Their conclusions were
that both the maquila program and tariff

item 807 benefit the U S. econony by
allowing lower US. prices and increéased
demand for U.S. nanufactured conponents.

It also found that the maquila program
was continuing to achieve Its goals of

increasing the nunber of skilled Mexican
workers and establishing new industries
in Mexico. The study supported the
prenmise that trade expansion neans nore
Jobs on both sides of the border (7).

It can be anticipated that shipyard
| abor organi zati ons will general |y
express the same dissent toward a
maqui | adora operation that other unions
in other industries have over the past 20
years. (Organized |abor have recognized
the conclusions of the Wharton study that
the use of maquiladoras has not been the
cause of lost jobs. They have also
recogni zed that wthout the cost savings
offered by the maquiladora, their
compani es woul d probably have folded or
nmoved to Southeast Asia, and they would
be out of work anyway.

Agai n, shipyard nmanagement nust | ook
at the long range strategy for estab-
l'ishing a maquiladora. When the potenti al
for new markets for the shipyard and
expansion of the workload are considered
as part of that new strategy, the
maqui | adora can be integrated into the
shipyard |abor force w thout reduction of
the current workforce.

Mexican Customs Law. |n Mexico a
special customs regime governs naquila-
doras. The Mexican custons laws allow
tenr)orary i mportation of merchandise that
will remain in Mexico for a linmted time
for a specific purpose. Inports of raw
materials and conponents are typically
authorized for a period of six nonths,
but extensions are easily obtained. The
maqui | adora nmust authorize a custons
broker to process the necessary paperwork
related to tenmporary inportation of
mat eri al s.

Returns and Re-exportation. Accord-
ing to Mexican |aw some equi prent may be
re-exported duty-free. This would include
lant operating machinery and equipnent
eing re-exported to the United States
for repair or replacement. To qualify for
the duty-free status the repair value
must be less than 29% of the original
amount inported under the naquiladora
program,

U.S. customs Law. The Harnonized
Tariff Schedule for the United States.
impl emented in 1989, strengthened the
maqui | adora program |In general only the
value added to the product at the
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maqui | adora is subject to inport duties.
The Generalized System of Preferences
(GSP) allows for certain products
assenbled in a maquiladora to qualify for
duty-free entry if the value added to the

product at the nmquiladora is greater
than 35% of the appraised value of the
article at the tine of entry into the
UsS.

Logistics and Management. The | ogis-
tics of transporting materials to the

Mexi can plant and the product back to the
shipyard will probably be the bi ggest
non-labor expense of a maquiladora
operation. Since Mexican suppliers are
limted (e.g., there are no suppliers of
certified materials) most  production
materials must be transported from the
United States. The additional require-
ments of clearing custons when crossing
the border will cost up to an additional
day of transportation time in both
directions. Mexico only allows the US.

truck trailers to cross to the naquila-
dora plants. Wile this mnimzes the

handling of the materials on the trailer,
it still requires switching to a Mexican
tractor and driver. Mexican trucking
conpani es can deliver goods to anywhere
in the US. wthin 25 mles of the
border. The cost of using a Mexican
trucking conpany is apﬁroxi mately the
same as in the US |If the US shipyard

is located further than 25 niles fromthe

border, it wll be necessary for a US.
trucker to pickup the assenblies at the
border. Also, all oversized loads wll
have to be nobved by a U S. trucking
conpany specifically licensed for that

operation. Due to t%e anticipated |arger
size and special handling requirenents,
the shipyard will probably find that it
is less expensive to operate their own
haul i ng equi pment .

The availability of experienced
mai nt enance contractors in Mexico is
extrenely limted. Mst maquiladora plant
operators maintain full tine maintenance
crews to service their plant machinery.
Power failures and disruptions of other
utilities have received much notoriety
for the new naquiladoras, but with the
build up of the program the Mexican
infrastructure has shown significant
i mprovenents in recent years.

Management of a new subsidiary can
cause conplications regardl ess of where
it is located. A maquiladora has the
differences in culture and |anguage to
offer new challenges to nanagenent.
Al though the Mexican governnent allows an
unlimted number of foreign nanagers and
technicians to live in Mexico, nost
maqui | adoras use Mexican nationals for

many of their staff positions. Early
selection and training of Mexican
management per sonnel w | help to

elimnate many of the start-up problens
including the hiring of a production work
force, establishing facilities, and
[iaison with the Mexican federal and
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state governments, and will generally
shorten the inplementation process.

Training. Maquiladoras in other
i ndustries have had nuch success in
training new workers in Mexico. There has
been an anple supply of workers with some
training for the skills needed for ship-
yard work. The oil industrr in Mexico has
provided initial training for many of the
wel ders and machi ni sts. The | ength of
time to train and certify a new welder is
equivalent to the tines experienced in
U.S. shipyards. The productivity of the
trained workers will depend on the
quality of the shop equipnment. Conpanies
with maquiladoras have found that the
productivit% of the Mexican shops will be
equal to their US. counterparts if the
shops are equal ly equipped.

The cost of training wll
increase for a shipyard due
requirement to duplicate training egui p-
ment and personnel. Mst maquiladoras
have found it necessary to have a
training teamon site in Mexico. The cost
of certifying welders is conparable to
the costs in the US. There are few
wel ding certification labs in Mexico and
the certification of test pieces wll
still have to be done in a US Ilab or
t he shipyard.

probabl y
to the

Quality Assurance. Non-destructive
Testing (NDT) can currently only be done
with US. certified conpanies. Mexico
does not have sinmilar certified com
pani es. The shipyards will have their own
NDT shops to conduct the necessary
i nspections of welds and other regula-
tory requirenents. Mst sizable maquil a-
dora operations will have their own NDT
facilities for required tests and
i nspections.

The shipyard's quality assurance
team will have to be increased to handle
the work at the naquiladora. Test plans
and schedules will require additional
management attention to incorporate
additional inspections at the maquil a-
dora.

Addi ti onal
required to schedule
government  inspectors
agencies. U S. governnent
been regularly crossin
i nspect the work being
government contracts. In other situations
the conpleted conmponents are first
delivered to a receiving area in the US.
where the government inspector conpletes
the necessary inspections before delivery
to the shipyard. It has been common that
the governnent inspectors have initiall ﬁ
been doubtful of the quality of wor
coming from Mexico, but they have
general ly found good workmanship from the
maqui | ador a.

coordination may also be
i nspections from
and regulatory
i nspectors have
the border to
one on some U.S.

Classification societies are well
represented in Mxico. Athough there



will be a resident surveyor in the shj ,o
yard, the classification society wll
probably rely on their Mxican repre-
sentative for any surveys of the work at
the maquil ador a. This wll usual l'y
require that the shipyard pay for a
surveyor in the shipyard as well as a
surveyor at the maquil adora.

Environmental Compliance. New
Mexi can | aws have been devel oped over the
past 10 years. They include substantial
penalties, including crimnal sanctions
for violators. Under the new statute that
went into effect in 1989, generators of
hazar dous waste nust conply with the
reporting and disposal requirenents and
t echni cal standards that have been
centralized in the federal governnent
through the Secretaria de Desarrollo
Urbano Y Ecologia or (Mnistry of U ban
Devel opnent and Ecol ogy) SEDUE.

Maqui | adoras that generate hazardous
waste must register with the governnent.
The maquiladora nmust neet the reguire-
ments and maintain records related to the
handl i ng, | abel i ng, storing, trans-
porting, and disposing of hazardous
mat eri al s. The Mexican laws closely
follow the U S. laws and in some cases as
with the classification of hazardous
waste they are nmore inclusive. It is
antici pated t hat state and | ocal
authorities will also pass their own
regul ations. Since SEDUE is a new agency,
the full inpact of the laws and how nuch
self regulation a nmaquiladora wll be
allowed remains to be deternined.

The definition of "residue" under
Mexi can environmental |aws could becone
an inportant cost consideration for a
shipyard. It is generally defined as
hazardous by-products of the naquiladora
production and manufacturing process. The
enerator nust determine if it is
azardous. The Mexican environmental |aws
require that the residue be returned to
the origin of the original naterials.
Addi ti onal docurmentation and custons
forms are required. The requirenents for
transporting and disposal in Mxico are
simlar to those in the United States.
Transportation of hazardous waste from
the maquil adora back to the U S. may
require a duplicate set of docunents, one
for Mexican requirenents and one for the
U S. The worst case situation would be if
hazardous naterials are first picked up
by a Mexican trucking conpany and the
di sposal site is not in the border
commercial zone, the hazardous waste has
to be transferred to US. trucks at the
border with all the proper waste hand-
ling requirenents in place.

Production Sequence. How would a
shipyard utilize a maquil adora operation?
The-first step is to look at the overall
production sequence for the construction
of the ship. Wat parts of that procedure
are the nost |abor intensive? Wich of
those |abor intensive portions could be

done off-site? For exanple, the fabrica-
tion of the hull and superstructure, the
installation of the distributive systens
and the installation and alignnent of
maj or nmachinery are all |abor intensive.
However, the alignment of nmachinery
usually can only be done after the ship
is assenbled on the ways or in the water.
On the other hand, wth the proper
pl anni ng, t he pre-outfitting of
distributive systems and the assembly or
prefabrication of structural
subassenmblies could be done off-yard.

The next step Wil require
engi neering to establish the maximm
sizes that will be fabricated by a
maqui | adora. The size will be restricted

by:

The lifting capacities at the
maqui | adora and the shipyard:

. The neans of transporting the conp-
| eted assenbly. |f by water, the
weight will probably be limted b
the lifting capacity restriction. |
by land (road or rail) then the
weight wll probably be restricted
by state load carrying regul ations;

* Volunme of the assembly will be res-
tricted by road or rail clearances.
If water transportation is used
volune restrictions are not as
critical: and

. The assenbly sequence for the ship.
Although this nadv not be a physical
restriction, additional engineering
will be required to restructure the
production sequences from previous
work that was done entirely in the
shi pyard.

Schedul i ng conmpl eted assenblies from
the maquiladora will be one of the
bi ggest tasks to consider. Wth addi-
tional handling requirenents inposed on
the construction sequence, there is a
greater chance of delay due to the
maqui | adora operation. Existing maquila-
dora operations even on a snall scale
experience their greatest problens wth
delays related to the transportation of
conpl eted goods to the shipyard. The
processes of releasing the goods fromthe
maqui | adora plant, loading them on to a
truck in Mexico, passing through custons
at the border and coordinating trans-
portation to the shipyard and finally
of f-1oadi ng the goods in the shipyard can
cause the accunul ation of nmany small
del ays that can significantly disrupt the
overal | production sequence.

HOW MUCH CAN BE SAVED?

Anticipated Cost Savings

A maqui l adora for a U S. ship-
buil der offers a neans to reduce the high
cost of shipbuilding and increase the
capacity of a U S. shipyard. At the
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TABLE V

Comparison of Cost Structures
COosT GROUP CONTENT UNITED | US with [ JAPAN | NORTHERN
MULTI PLI ER | STATES | MAQUI LA EUROPE
Labor 0.24 1.0 0.78 0. 69 1.24
Mat eri al 0. 40 1.0 1.00 0. 85 0.90
Over head 0. 36 1.0 1.00 0.70 0. 85 |
Total Cost 1.00 1.0 0.95 0.75 0.96

current wage levels (Figure 1),
lishing a maquiladora may not

| owner

est ab-

the

cost of a US. ship enough to conpete
with the Korean shipyards, but it
make it nore conpetitive wth

Japanese and European shipyards.

wi |
the

Al t hough

the labor rate in a naquiladora is as
little as 10% of the U S. wages,
di fference does not translate directly to
the overall cost of the ship. The cost of
direct labor for a new ship can represent
25% to 35% of the total cost (9).
portion of the labor that could be
In a maquiladora could be as much as 50%

of the total |abor effort.
unlikely that a newy

maqui | adora could provide 50% of
manhours in the total construction of the

ship, however, wth the proper
and production planning,
not infeasible. Assumng that

t hat

The
done

It seens
est abl i shed

t he

trai ni ng
that amount is
a nmaquil a-

dora would be initially established to

fabricate and assenble structural
it could be expected that
the total |abor would be acco
Thus,

the |ower |abor rates.

if just

bl ocks,
20% to 30% of
i shed at

the

direct labor costs are considered and 25%
of the total labor is acconplished ata

90% reduction in |abor

rates, the

cost savings would be 22.5% For a

| abor

ship

construction project where the direct
| abor without a nmquiladora represents
30% of the total cost to build the
vessel, the 22.5% savings for direct
| abor translates to a 5.3% savings in the
total cost. Wile the addition of non-
| abor costs related to a maquil adora
operation wll reduce this overall
savi ngs, the large savings in direct
labor will continue to dom nate.

In their 1989 SNAME paper, Carson
and Lanmb introduced a cost conparison
table that shows the relationship of the
costs to build ships in Japan and Europe
to those built in the United States (1).
Table V adds a colum to the cost com
parison to show how the introduction of
maqui | adora may change the cost com
parison factor. The naquiladora columm
assumes that the cost ratios for naterial
and overhead for the U.S.  shipyards
remain constant and only the [abor
mul tiplier changes. The above exanple
using only direct |abor costs estab-
lished a labor multiplier of 0.78 instead
of 1.0 for a shipyard without a maquil a-
dora. This analysis shows that on a
conmpari son with Japanese and European
shi pbui | ders, the introduction of a

Ratio of Maquila to
Total Labor
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maqui | adora can offer approximtely an
overal |l 5% cost inprovenent.

This first look at the potential
cost savings has only considered direct
| abor costs because of the large nunber
of variables that nust be considered for
the full analysis. Earlier sections
reviewed a nunber of other significant
start-up and operating costs associated
with a maquiladora. Mst of these can not
be quantified until the specifics of a
maqui | adora operation are established.
The costs will vary with the size and
| ocation of the naquiladora plant, the
| ocation of the parent shipyard, the
methods and routes of transportation
between the shipyard and the naquil a-
dora, and the organizational relation-
ship between the maquil adora and the
parent shi pyard.

These cost factors can be grouped
into three key elenents that affect the
cost savings analysis of a naquiladora
for any shipyard.

.Known wage differentials between the
U.S. and Mexi co.

.The amount of the total |abor that
is acconplished at the maquil adora.

.The additional direct and indirect
costs of operating a maquiladora
plant that offset the |ower |abor
costs.

The dependency of the shipyard's
cost savings on these elenments is pre-
sented graphically in Figure 3. The lines
on the graph represent four arbitrary
percentages of savings. By selecting a
wage differential ratio on the horizontal
axis and proj ectin? up to the selected
percentage savings line, the naquiladora
to total labor ratio can be read fromthe
vertical axis. The equation for each of
the savings lines is:

s = P(1-1)
wher e;
P

Ratio of Maquiladora
| abor to the total
| abor .
L = Ratio of Maquiladora
wage rate to the
U S. labor rate.
S = Cost Savings of
using a maquil adora.
(expressed In %

A Case Study

Since these ratios will be different
for each shipyard and probably for each
type of ship constructed, Figure 3 offers
a nmeans of projecting the potenti al
savings of using a maquiladora. To illus-
trate, consider a shipyard located in
Southern California that has established
a maquiladora in the Tijuana area. The
foll owi ng assunptions are used.

-« The maquil adora is a fully owned
subsidiary of the shipyard.

- The start-up and financing costs are
anortized and included in the
shipyard' s overhead.

- The maquiladora is located in the
free trade zone and the shi Pyard is
| ocated less than 25 niles from the
bor der.

- The shipyard utilizes its own trucks
and drivers.

+ The shipyard has a steady workload
bui | di ng product carriers
(approxi mately 40,000 dw).

« The maquiladora is used to fabricate
structural blocks for the hull of 20
tons or |ess.

« The shipyard burdened labor rate is
five tines (L= .2) the average
bur dened rate of
maqui | ador a.

- Thirty percent of the total |abor
will be done by the naquil adora
(P =0.3).

Wth the maquiladora already in
operation, an overhead rate wll ‘have
been established. CQurrent operations in
the Tijuana area have an overhead rate of
about 200% of the direct |abor rate. The
el ements of the maquila burdened |abor
rate are listed in Table VI. The maquila
burdened rate factor for this exanple is
3.0 (i.e. if the average direct |abor
rate is $2.00/hr then the maquila
burdened rate is $6.00/hr).

The maquila burdened rate nust be
adjusted to account for the additional
costs of operating the nmaquiladora. These
additional costs are converted to a
el ement of the nmaquiladora overhead cost.
They are valued as fractions of the
direct labor cost for the maquiladora and
are assumed to be constant over the
period of steady workload (multi-ship
contract). As each additional  cost
element 1s added to the maquil adora
burdened |abor rate, the value of the
wage differential ratio increases. Table
VI also lists the additional cost
elements and their estimated fractional
value to the maquiladora direct |[abor
rate.

The total burdened rate factor for
this example is 3.88 (i.e. if the direct
| abor rate is $2.00, then the new
burdened rate equals $7.76). The addi-
tional cost factors have increased the
burdened | abor rate by 88% of the direct
labor rate. The new wage differential
ratio is increased in direct proportion
to the increase of the burdened rate
factor.
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TABLE VI
SUMWARY OF MAQUI LADORA OVERHEAD COSTS
For Case Study

Cost Item cost Remarks
Fact or

Maqui l'a Direct Labor 1.00 |Base for cost factors
Maquila  Overhead 2.00
Indirect Labor ¥ NOTE ***
Vacations & Holidays Al normal overhead costs for
Lease/ Rent the maquil adora operation
Uilities are conbined as one factor
Pl ant Mai nt enance of the Direct Labor.
Vehi cl es The factor is representative of
Taxes the actual overhead costs of
Housi ng Fund a current naquil adora
Bonuses providing services for shipyards.
Maqui | a Burdened Rate Factor| 3.00
Addi tional Overhead Costs

Cust ons 0.04 | -Custons broker fee
Tariffs 0.00 | -Assume GSP applies
Bondi ng 0.00 [ -Assune in free trade zone
Transportation & Handling [ 0.36 | -Mvenent from Maquila
Managenent 0.05 | -Additional Program Myt Pers
Trai ni ng 0.15 | -Additional Training Team
Quality Assurance 0.15 | -Additional QA NDT Pers
O assification Society 0.03 | -Mexican representative pay
Engi neering 0.10 | -Add'l shop drawi ngs & plans
Add' | costs Rate Factor 0.88
TOTAL BURDENED RATE FACTOR [ 3.88
Original Wage Differential savings that can be expected from a
Rati o: L=202 maqui | adora operation. By converting each
of the start-up and operating cost to an
New Wage Differential overhead factor, their individual affect
Rati o: L=202x 3.88 on the savings can be analyzed. If in the
3.00 above exanple, the transportation and
or L = 0.26 handling costs are doubled so that the
cost factor equals 0.72 of the direct
Before the additional cost elenents labor rate, the new wage differential
were entered; ratio equals 0.28. The |abor savings

« the shipyard could achieve a 24%
savings in labor costs (for a wage
differential ratio equal to 0.2 and
maquila to total labor ratio equal
to 0.3).

Wth the additional costs;

.the new wage differential ratio is
0.26 which reduces the |abor cost
savings to 22% for the same maquila
to total l|abor ratio.

If this exanple ship construction
program has the same relationship anong

| 'abor, material and overhead as Shown in
Table V, Content Miltipliers, the 22%
savings in labor could result in a 5%
savings for the contract.

The exanple has denonstrated an
effective approach to evaluating the

woul d be reduced by 0.04% to 21.6% for
this change in operating cost. Each of
the other cost factors can be analyzed in
a simlar manner.

CONCLUSIONS

Maqui | adora Operation Can Reduce Labor
costs

Maqui | adoras have proven that

t hey
can reduce | abor

costs enough to allow

many U.S. conpanies to remain com
petitive globally. They have become an
integral part of U S. mnufacturing. Even
when all naquiladora operating costs are
added to the direct |abor costs the fully
burdened |abor rates for a maquil adora

can be expected to be less than one third

of the US. shipyard labor rates. Labor
cost savings of 25% should be achievable
for nost U.S. shipyards.
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Effective Maquiladora Management
Necessary to Achieve Savings

The establishment of a maquil adora
will not in itself inprove the produc-
tivity of the shipyard. In fact, it could

adversely affect a shipbuilding program
if it is not properly integrated into the
production schedul e. wever, U S.

shipbuilders have often successfully
incorporated nmajor subcontractors and
even other shipyards into a new cons-
truction program Utilizing the sane
effective planning and nanagenment, the
introduction of a maquiladora operation
wi Il enhance the current productivity and
provide additional flexibility to inprove
the overall shipyard efficiency.

Maquiladora Operations Can Increase
Capacity

The capacity of an existing ship-
yard should be increased with the use of
a nmaquiladora. The maquila should open
new areas in the shipyard Fr eviously used
for prefabrication and block assenbly.
The new areas will provide an opportunity
to inprove yard efficiency by estab-
lishing better naterial flow patterns.
Using a maquil adora may open up enough
real estate to consider an additional
outfitting pier, graving dock or building
ways. In any case, the relocation of the
work planned for the maquiladora shoul d
allow the shipyard greater flexibilit
with its valuable waterfront property. |
the goals of the long range strateg?/ are
achieved, the increased capacity wll be
necessary to acconmmodate the 1 ncreased
wor ki oad.

Maguiladora Can Owen New Markets

The conbination of reduced | abor
costs, enhanced productivity, and
increased capacity will allow the ship-
builder to increase market share. These
steps to increased narket share are not
sequential, but must be planned and
executed in parallel. The maquila won't
be effective unless it is carefully
integrated into the overall production
plan. Likew se, the new opportunities for
Increasing capacity nust also be a part
of that overall plan. The consequence
will be significantly |ower costs for
| abor and an opportunity to be price

conpetitive with Japanese and European
shi p%/ards. The starting point is a
redefinition of the shipyard s |ong range
strategy to include the establishnment of
a maqui | ador a.
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